Abstract:
lysed and elongated parent cells as a result of the ceftriaxone treatment, the supernatant was chosen as it is a cost-effective medium in which to suspend the cells and to maintain osmotic 154 balance. Minicell samples were maintained at 4 °C prior to testing. The purity of minicell 
171
Readings were recorded every 15 mins for 16 hrs.
172
For experimental conditions in PBS (phosphate buffer saline) and M9, prior to induction 
177
Visualization of bacterial cells
178
Fluorescence of induced bacterial cells or SimCells was visualized using a Motica BA210 digital , -7 -magnification. Light micrographs were subsequently analyzed using ImageJ version 1.50b, with 182 fluorescent maxima automatically counted after consistent thresholding.
simple regulation system (SRS) and positive autoregulation system (PAR) and expressed them 188 in E. coli DH5a (Fig. 1) (Fig.1) . The baseline reading in the PAR system was slightly higher (by 7.84
198
GFP RFU) than that of the SRS system (3.67 RFU). Furthermore, the PAR system exhibits a 
261
as well as the procedure used for parameter fitting, is provided in Supplementary Section 2.
262
Experimental characterisation and model validation of in E. coli DH5a
263
The performances of SRS and PAR designs in E. coli were characterised in terms of four 
267
such an application, a biosensor would ideally exhibit a high sensitivity, fast response, high 268 induction fold change, and tightly controlled expression. To examine these criteria, we ran plate
, -10 -reader experiments to analyse the P sal -SalR systems over a range of inducer concentrations,
270
and compared these data to the simulated results from our mathematical model.
271
The SRS and PAR systems in E. coli DH5a were induced by different concentrations of aspirin 
278
The expression profile for both the SRS and PAR circuits in LB media is shown in Fig. 3A and 3). However, the level of leaky expression of GFP in PAR system was higher than in SRS 295 circuit.
296
Redesign SRS* genetic circuit validate competitive binding hypothesis
297
To redesign the SRS circuit, the expression of SalR under the control of constitutive promoter 298 with different strength was examined. Promoter proD along with three weaker promoters J109,
299
J115 and J106 were fused with the gfp gene separately, and the strenghth was evaluated by 300 detecting GFP expression level. Fig. 4A shows that proD was the strongest promoter and J109 
315
Dynamic range and leakiness
316
The dynamic range of an inducer, also referred to as its dosage response, denotes the The SRS, SRS* and PAR systems were then cloned into a probiotic strain E. 
386
drove metabolic activity in cells (Fig. S8) . Therefore, although aspirin could not be ruled out as a 387 direct activator of SalR, it is likely that aspirin was broken into salicylate that activates SalR.
388

Performance of SRA and PAR systems in SimCells
389
The SimCells were generated from E. coli MC1000 ΔminD with plasmid PAR_Amp* (Table 1) .
390
PAR gene circuit was also induced and expressed in purified SimCells (Figure 7 and Figure S9 ).
391
The lack of any growth by SimCells confirmed their lack of chromosome. 
